Prostaglandin E2 receptors in the heart are coupled to inhibition of adenylyl cyclase via a pertussis toxin sensitive G protein.
In previous studies we have identified and isolated a prostaglandin E2 (PGE2) receptor from cardiac sarcolemmal (SL) membranes. Binding of PGE2 to this receptor in permeabilized SL vesicles inhibits adenylyl cyclase activity. The purpose of this study was to determine if the cardiac PGE2 receptor is coupled to adenylyl cyclase via a pertussis toxin sensitive guanine nucleotide binding inhibitory (Gi) protein. Incubation of permeabilized SL vesicles in the presence of 100 microM 5'-guanylamidiophosphate, Gpp(NH)p, a nonhydrolyzable analogue of GTP, resulted in a shift in [3H]PGE2 binding from two sites, one of high affinity (KD = 0.018 +/- 0.003 nM) comprising 7.7% of the total available binding sites and one of lower affinity (KD = 1.9 +/- 0.7 nM) to one site of intermediate affinity (KD = 0.52 +/- 0.01 nM) without a significant change in the total number of PGE2 binding sites. A shift from two binding sites to one binding site in the presence of Gpp(NH)p was also observed for [3H]dihydroalprenolol binding to permeabilized cardiac SL. When permeabilized SL vesicles were pretreated with activated pertussis toxin, ADP-ribosylation of a 40- to 41-kDa protein corresponding to Gi was observed. ADP-ribosylation of SL resulted in a shift in [3H]PGE2 binding to one site of intermediate affinity without significantly changing the number of binding sites. In alamethicin permeabilized SL vesicles, 1 nM PGE2 significantly decreased (30%) adenylyl cyclase activity. Pretreatment with activated pertussis toxin overcame the inhibitory effects of PGE2. These results demonstrate that the cardiac PGE2 receptor is coupled to adenylyl cyclase via a pertussis toxin sensitive Gi protein.(ABSTRACT TRUNCATED AT 250 WORDS)